Television is an electronic communication system that is capable of transmitting, processing and receiving information by wireless medium. This work is aimed at investigating the performance of selected pathloss models for wireless communication. In this work, two TV stations were considered for investigation. The work presents a field measurement conducted at 645.00 MHz (station 1) and 698.00 MHz (station 2) in Abuja. The measurement were taken for each TV station with a handheld RF field strength spectrum analyzer and a Garmin 72H GPS receiver. In this work, we assessed the performance of ten selected pathloss models and in comparison with pathloss model based on propagation measurements taken from selected TV stations. These pathloss model were subjected to performance metrics: Mean Prediction Error (MPE) and Root Average Squared Prediction Error (RASPE) to ascertain their suitability and applicability in the environment under consideration. The RASPE is the most apparent metric for analyzing error of predictive models. The results of the prediction provide detailed error analysis of the existing pathloss models. The acceptable radio prediction value for TV is 10 dB. The lower the value, the better the performance. Besides, the ten existing prediction models gave RASPE values in excess of 10 dB. Therefore, this translates to the fact that these models do not fully predict the pathloss for TV broadcasting in Abuja.
Introduction
The television system is an electronic communication system that is capable of transmitting, processing and receiving of information by wireless means. Television broadcasting is an instrument used by social, political, economic, business, religious and educational organizations to disseminate information to their viewers. Television system is also used for surveillance, industrial process control and guiding of weapons, in places where direct observation is difficult or dangerous [1] . The far-reaching demand for wireless communication technologies is ever increasing in all the human-life activities and this has boosted the development of wireless networks [2, 3, 4, 5, 6] . Television signal, like radio waves are electromagnetic in nature, which when radiated from transmitting antennas travel through space to distant places and are picked up by receiving antennas. The difference of signal strength from transmitter to receiver antenna is termed pathloss. In communication systems, pathloss is a very important issue for quite a while now, with new prediction models with extended frequencies, we need to know which model is suitable for different application and different environment [7, 8, 9, 10, 11] . Pathloss at destination is generally determined by the use of different models [12, 13, 14, 15] .
In this work, existing empirical models such as Free space, Extended COST-231 Hata, Okumura, Plain-Earth model, Egli, Ericsson, Davidson, Hata, COST-231 Hata and Walfish-Ikegami were considered for this study. Estimating propagation pathloss is important in order to predict the performance of wireless system in its working environment.
Materials and methods
The materials and methodologies adopted for the realization of this work are as follows:
i. Field Strength Measurement: The essence of this research work is to investigate the performance of different pathloss models for wireless communication. To achieve this, two Television stations were considered for investigation. The field strength from these TV broadcasting stations were measured along five different routes, starting from each of the broadcasting stations. The Table 1 Comparison of measured pathloss with selected models for station 1 (route 1). measurement were taken for each TV station with a handheld RF field strength spectrum analyzer and a Garmin 72H GPS receiver. Pathloss was computed from measured values of field strength obtained.
ii. Evaluation and Comparison of Existing Pathloss Models with
Measured Data: The far-reaching demand for wireless communication technologies is ever increasing in all human-life activities and this has boosted the development of wireless systems. To estimate the performance of wireless channels, propagation models are used [16] . Pathloss models are used extensively in signal prediction, coverage analysis [17] . In order to find out the suitable propagation models applicable for propagation prediction in Abuja, the ten selected empirical models deployed were evaluated using available data of the TV broadcasting stations under investigation. Computations were made and compared with measured data as depicted in Tables 1, 2 , 3, 4, 5, 6, 7, 8, 9, and 10. The computations were done for the first 20km. iii. Model Evaluation: In order to ascertain the suitability and applicability of these prediction models for prediction for Abuja, they were subjected to two novel metrics to gauge their Table 6 Comparison of measured pathloss with selected models for station 2 (route 1). performance: Mean Prediction Error (MPE) and Root Average Squared Prediction Error (RASPE). Besides, the RASPE is the most apparent metric for analyzing error of predictive model. It is a measure of the difference between values predicted by a model and the values actually observed from the environment that is being modelled [18] . Table 9 Comparison of measured pathloss with selected models for station 2 (route 4). Where, X obs is the observed values and X model is the modeled value at time/place, j From the prediction error obtained, the mean prediction error and RASPE values were determined for each of the model used as shown in Tables 11, 12, 13, and 14. From Tables 12 and 14 , the RASPE values from these existing models were in excess of 10dB.
Data presentation
The computations obtained from existing propagation models evaluation with data from station having frequency of 535.25MHz (station 1) are presented in Tables 1, 2 Tables 11 and 12 and that of station 2 in Tables 13 and  14 .
Data analysis
The computations obtained from models were compared with that of measured data and analyzed graphically. The graphical plots showing the comparison of the measured pathloss and the pathloss obtained from existing models are presented in Figs. 1, 2, 3, 4 , and 5, for the different routes and stations under investigations. This is to enhance easy interpretation of the effect of pathloss variation with distance. From Tables 12, 13, and 14 the computed RASPE and MPE values for the ten models deployed in the investigation are high above the accepted performance standard of 10dB. To get relatively close to the acceptable performance value, the EGLI and DAVIDSON models have RASPE and 
Discussion
This research work is aimed at carrying out investigation on the performance of selected pathloss models for wireless communication. To achieve this, two TV stations were considered for investigation. The field strength from these TV broadcasting stations were measured with a handheld RF field strength spectrum analyzer and a Garmin 72H GPS receiver. Pathloss was computed from measured values of field strength obtained.
In this paper, we assessed the performance of ten selected pathloss models and in comparison with pathloss based on propagation measurements taken from these selected TV stations. These existing propagation models were evaluated using available data of the TV broadcasting stations under investigation. Computations were made and compared with measured data as shown in Tables 1, 2 , 3, 4, 5, 6, 7, 8, 9 , and 10. In order to find out the suitability and applicability of these models, they were subjected to performance metrics: Mean Prediction Error (MPE) and Root Averaged Squared Prediction Error (RASPE) as presented in Tables 11, 12 , 13, and 14. The pathloss obtained from models were compared with that from measurement and analyzed graphically. This is to enhance easy interpretation of the effect of pathloss variation with distance.
Conclusion
The results of the prediction provide detailed error analysis of the existing propagation pathloss models. The acceptable radio prediction value for Television is 10dB. The lower the value, the better the performance. From Tables 12 and 14 , it is clearly evident that the RASPE values from the ten existing prediction models were in excess of 10dB. These implies that the models do not adequately predict the pathloss for Television broadcasting in Abuja.
Conclusively, suitability of these models in terms of usage vary due to environmental factors and the terrain profile. Besides, peculiarities of these models gives rise to high prediction errors when deployed in a different environment other than the one initially built for.
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